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Description 

Reid of the Invention 

The present invention relates generally to inlqet s 
printing mechanisms, and more particularly to an 
inrproved rotary sen/icing system, including a method 
and apparatus, for cleaning inkjet printheads. 

Background of the InvgntHQn io 

Inl^et printing mechanisms use pens which shoot 
drops of liquid colorant, refen-ed to generally herein as 
"ink," onto a page. Each pen has a printhead fornned 
with very small nozzles through which the ink drops are 16 
fired. To print an image, the printhead moves back and 
forth across the page shooting drops as it moves. To 
clean and protect the printhead, typically a service sta- 
tion is mounted within the printer chassis. For storage, 
or during non-printing periods, service stations usually so 
include a capping system which seals the printhead 
nozzles from contaminants and drying. Some caps are 
also designed to facilitate priming, such as by being 
connected to a punping unit that draws a vacuum on 
the printhead. ss 

During operation, clogs in the printhead are period- 
ically cleared by firing a number of drops of ink through 
each of the nozzles in a process known as "Spitting" 
Typically, the waste ink is collected in a stationary reser- 
voir portion of the service station, which is often referred so 
to as a "spittoon." After spitting, uncapping, or occasion- 
ally during printing, most service stations have an elas- 
tomeric wiper that wipes the printhead surface to 
remove ink residue, as well as any paper dust or other 
d^ris that has collected on the printhead. 3$ 

To Inprove the clarity and contrast of the printed 
image, recent research has focused on improving the 
ink itself. To provide faster, more waterfast printing with 
darker blacks and more vivid colors, pigment based inks 
have been d€veloped. These pigment based inks have 4o 
a higher solid content than the earlier dye based inks, 
which results in a higher optical density, increased 
media independence and other advantages for the new 
inks. Both types of ink dry quickly, which allows inl^et 
printing mechanisms to use plain paper. Unfortunately, 45 
the combination of smalt nozzles and quick drying ink 
leaves the printheads susceptible to clogging, not only 
from dried ink and minute dust particles or paper fibers, 
but also from flie solids within the new inks themselves. 

Partially or conpletely blocked nozzles can lead to so 
either missing or misdirected drops on the print media, 
either of which degrades tine print quality. Thus, spitting 
to clear the nozzles becomes even more important 
when using pigment based inks, because the higher 
solids content contributes to tiie clogging problem more ss 
than the eariier dye based inks. Unfortunately, while sta- 
tionary spittoons were suitable for the eariier dye based 
inks, they suffer a variety of drawbacks when used with 



newly developed pigment based inks. 

For examji^e. FIG. 8. is a vertical sectional view of a 
conventional prior art spittoon S which has been receive 
ing waste ink of the newer variety for a period of time. 
The rapidly solidifying waste ink has gradually accumu- 
lated into a stalagmite I. The ink stalagmite I may even- 
tually grow to contact the printhead H. which could 
interfere with printhead nfK)vement. print quality, and/or 
contribute to ctogging the nozzles. Indeed, ink deposits 
atong tiie sides of the spittoon often grow into stalag- 
mites which can meet one another to form a bridge 
blocking the entiance to tiie spittoon. To avoid this phe- 
nomenon, conventional spittoons must be wide, often 
over 8mm in width to handle tiiese new pigment based 
inks. This extra width increases tine overall printer widtii. 
resulting in additional cost being added to the printer, 
both in material and shipping costs. 

This stalagmite problem is particularly acute for a 
polymer or wax based ink, such as an ink based on car- 
nauba wax, or a polyamide. In the past, inl<et printers 
using polyamide based Inks have replaced the conven- 
tional spittoon of FIG. 8 with a sheet of flat plastic. The 
nozzles are periodically cleared by "spitting" tiie hot wax 
ink onto the plastic sheet. At regular irrtervals. an oper- 
ator must remove this plastic sheet from the printer, flex 
the sheet over a ti^ash can to remove the waste ink. and 
tiien replace the cleaned sheet in the printer. This 
cleaning step is particulariy inconvenient for operators 
to perform on a regular basis, and is not suitable for the 
new pigment ink. In comparison to the wax or polymer 
based inks, these new Inks leave a waste which is quite 
dirty, due to the high amount of solids used to improve 
tiie contrast and quality of the printed images, and due 
to a non-evaporable liquid fraction. Thus» operator inter- 
vention to regulariy dean a pigmented ink spittoon 
could lead to costly staining of dotiiing, carpeting, 
upholstery and the like. 

Besides Increasing tiie solid content, mutually pre- 
dpitating inks have been devek)ped to enhance color 
contrasts. For exanple. one type of color ink causes 
black ink solids to precipitate out of solution. This pre- 
dpitation quickly fixes tiie black solids to tiie page, 
which prevents bleeding of the black solids into tiie color 
regions of the printed image. Unfortunately, if tiie mutu- 
ally precipitating color and black inks are mixed together 
in a conventional spittoon, tiiey do not fk>w toward a 
drain or absorbent material. Instead, once mixed, the 
black and color inks instantiy coagulate into a gel. witii 
some residual liquid being fbrmed. 

Thus, the mixed black and color inks have the draw- 
backs of hot-melt inks, which have an instant solid build- 
up, and the aqueous inks, which tend to run and "wick" 
(flow tiirough capillary action) into undesirable loca- 
tions. To resolve tiie mixing problem, two conventional 
stationary spittoons are required, one for the black Ink 
and one for the color inks. As mentioned above, these 
conventional spittoons must be wide to avoid clogging 
from stalagmites growing inward from the spittoon 
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sides. Moreover, using two spittoons further increases 
the overall width of the printer, which undesirably adds 
to the overall size of the ini^et printer, as well as its 
weight and niaterial cost to build. 

Ink aerosol generation is another problem encoun- 
tered in Inkjet pens. The aerosol problem can be espe- 
cially severe with pigment based inks at high 
resolutions, such as those on the order of 600 dpi (dots 
per inch). Ink aerosol or satellites are micron-sized air- 
borne ink particles, which are generated every time the 
printhead ejects an ink droplet, both during printing and 
spitting. Unfortunat^y. the new inks may need more 
spitting than dye based inks to refresh the nozzles, due 
in part to the higher resolutions and the higher solids 
content of the new inks. Thus, there are more opportu- 
nities to generate aerosol when using the new pig- 
mented inks. 

The small size and mass of these aerosol particles 
allows them to float in the air, migrating to settle in a 
variety of undesirable locations, including surfaces 
inside the printer. Motion of the printhead carriage gen- 
erates air currents that may can'y the ink aerosol onto 
critical components, such as the carriage position 
encoder optics or the encoder strip. Aerosol fogging of 
the encoder components may cause opacity, as well as 
light scattering or refraction, resulting in the loss of car- 
riage position information. This migrating ink aerosol 
may also increasing friction and cause con'osion of 
moving components, as welt as degrading the life of ait- 
leal components. For exanpie. ink aerosol may accu- 
mulate along the printhead carriage guide rod. 
decreasing kHJshing life and increasing friction during 
normal operation. 

Worse yet, this aerosol may settle on work surfaces 
near the printer, where it can then be transfen-ed to an 
operator's fingers, clothing or other nearby objects. 
When the pen fires to print an image, many of these 
extraneous aerosol droplets land on the page, rather 
than floating around inside the printer. Unfortunately, 
these extraneous droplets then degrade print quality. 
Efforts to improve reliability have also contributed to the 
aerosol problem. For example, low evaporation rate sol- 
vents have been employed to address the nozzle clog- 
ging problem discussed above. Unfortunately, these 
solvents cause the aerosol droplets to dry very slowly, if 
at all, once deposited inside the printer. 

New wiping strategies are needed for the pigment 
based inks to maintain a high print quality in the hard- 
copy Image output. Besides the problems encountered 
in spitting, new challenges have also arisen in wiping 
these new inks from the printheads. To maintain the 
desired ink drop size and trajectory, the area around the 
printhead nozzles must be kept reasonably clean. Dried 
ink and paper fibres are known to stick to the nozzle 
plate, which causes print quality defects if not removed. 
Wiping the nozzle plate removes excess ink and other 
residue accumulated along the pen face. 

In the past, the printhead wipers have been a single 
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or dual wiper blade made of an elastomeric material. 
Typk:ally, the printhead is translated across the wiper in 
a direction parallel to the scan axis of the printhead. In 
one printer, the wipers were rotated about an axis per- 

5 pendicular to the printhead scan axis to wipe. Today, 
most inl^et pens have nozzles aligned In two linear 
arrays which run perpendicular to the scanning axis. 
Using these eariier wiping methods, first one row of noz- 
zles was wiped and then the other row was wiped. While 

10 these earlier wiping methods proved satisfactory for the 
traditional dye based Inks and fdr slower drying pigment 
inks, unfortunately, they are unacceptable for the newer 
fast drying pigment inks. 

In EP-A-0526014 there is disclosed a printhead 

IS wiper for ini^et printers which comprises at least one 
wiper beam. Each wiper beam includes a pair of 
opposed planar surfaces which meet a wiping surface at 
wiping edges of the planar surfaces. In use, the wiping 
edges scrape away ink particles from nozzles of the 

20 printhead as the wiper moves relative to the nozzles. 

In using the fast drying pigment based inks, three 
primary failure modes were discovered using traditional 
wipers. First, the ink dries out. and then sticks tightly to 
the nozzle plate with such a force that a traditional wiper 

25 cannot move the ink, even through the use of high force 
wipers. Unfortunately, high force wipers risk damaging 
the printhead. and they require a heavier base structure 
to support the wiper. In the second failure mode, dried 
ink particles occasionally broke loose and were then 

30 rolled up by the wiper. Unfortunately, these Ink rolls 
often settled over a nozzle, causing a partial or total 
blockage interrupting ink ejection. In the third failure 
nrKxIe, the Ink would dry out In layers around a nozzle in 
a shape resembling a volcano caldera, which then 

35 caused drop trajectory problems. Traditional wipers 
were not able to effectively remove the dry ink down to 
the cakjera base, which resulted in formation of cak^era 
over time. 

In accordance with the present invention, there is 

40 provided a service statbn for servicing an inl^et print- 
head as specified In Claim 1 hereinafter. 

Also in accordance with the present invention, there 
Is provided a method of wiping an inlqet printhead as 
specified in Claim 6 hereinafter. 

45 A service station is provided for servicing an inkjet 
printhead of an inl^et printing mechanism, with the print- 
head having a lace plate defining a group of ink ejecting 
nozzles extending therethrough in a linear array The 
service station includes a platform moveable in a wiping 

50 direction. The service station also has a printhead wiper 
supported by the platform to wipe the face plate parallel 
to the linear nozzle an'ay when the platform is moved in 
the wiping direction. Tlie printhead wiper is provided for 
wiping an inl^et printhead. The wiper Includes a base 

55 which is mountabie to the inl^et printing mechanism, for 
example, using a tumbler assembly. The wiper also has 
a pair of spaced apart wiper blades projecting from the 
base to selectively engage and wipe the printhead, with 
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each Wad terminating in a wiping tip having a rounded 
edge. Preferably, the wiping tip of each blade has an 
angular edge, or more preferably a square edge, oppo- 
site the rounded edge. 

The method Includes the step of wpng an inlqet s 
printhead of an inJ^et printing mechanism, where tiie 
printhead has a face plate defining a group of ink eject- 
ing nozzles extending therethrough in a linear array. The 
method also includes the step of positioning a wiper to 
engage the face plata In the wiping step, the face plate 
Is wiped through relative motion of the wiper and face 
plate along the length of the linear nozzle array 

The method also includes the step of wiping the 
face plate through relative motion of a wiper and the 
face plate. In an extracting step, ink is extracted from 
one nozzle through capillary action during the wiping 
step. In a moving step, the extracted ink is moved along 
the face plate with the wiper. In an illustrated enijodl- 
ment. the moving step comprises the step of lubricating 
the face plate using the extracted ink. The moving step 
comprises the steps of moving the extracted ink to 
another nozzle, and dissolving ink reskJue adjacent this 
other nozzle using the extracted ink. 

The method is provided with the step of wiping an 
inl^et printhead that traverses along a scanning axis of 
an inl^et printing mechanism. The method includes the 
step of positioning the printhead to be engaged by a 
wiper. In a rotating step, the wiper is rotated about a first 
axis substantially parallel to the scanning axis to wipe 
the printhead. 

An overall object of the present invention is to pro- 
vide an iniqet printing mechanism which prints sharp 
vivkJ Images, and which n^ore preferably does so using 
a fast drying pigment based ink. as well as dye based 
inks. 

Another object of the present Invention is to provide 
a service station for an inl^et printing mechanism which 
maintains pen health, is substantially self-cleaning, and 
occupies a reiativeiy small physical space to provide a 
more oonrtpact product. 

A further object of the present invention is to pro- 
vkle a method of cleaning an inl^et pen mounted in a 
printing mechanism during operation. 

Brief Description of the Drawings 

FIQ. 1 is a perspective view of one form of an Inl^et 
printing mechanism of the present Invention incorpora^ 
ing a first embodiment of a self-cleaning service station 
of the present invention. 

FIG. 2 is a perspective view of the self-cleaning 
service station of FIG. 1. 

FIG. 3 is a front vertical elevattonal view taken 
along lines 3-3 of FIQ. 2. 

FIG. 4 is a SKle elevational view taken along lines 4- 
-4 of FIG. 3. 

FIG. 5 Is a skie levational view of a second 
embodiment of a seif-deaning servic station of the 



present invention, 

FIG. 6 Is a front elevatk3nal view taken atong lines 
6-6 of FIG. 5. 

FIG. 7 is a side elevational view of a third enrtbodi- 
ment of a self-cleaning service station of the present 
invention. 

FIG. 8 Is a side elevational view of a conventk}nal 
spittoon portion of a prior art service station. 

FIGS. 9 and 1 0 are perspective views from opposite 
^des of an alternate embodiment of a rotary wiping sys- 
tem portion and wiper scraping system portion of a 
service station of the present Invention, shown removed 
from the service station frame, with FIG. 10 being a par- 
tially fragmented view. 

FIG. 11 is an enlarged perspective view of one 
wiper shown in FIGS. 9 and 10. 

FIGS. 12-15 are partially schematic side elevational 
views of the rotary wiping and wiper scraping systems 
of FIGS. 9 and 10, showing various stages of operation. 

FIG. 16 is an enlarged perspective view of an alter- 
nate embodiment of a self-draining scraper arm of the 
wiper scraping system of the present invention. 

FIG. 17 is a side elevatk)nai sectional view taken 
along lines 17-17 of FIG. 16. 

FIG. 1 8 is a bottom plan view of an Inl^et printhead 
showing a method of wiping a printhead in accordance 
with the present invention. 

F!G. 1 illustrates an inlqet printing mechanism, here 
shown as an Inl^et printer 20 which may be used for 
printing for business reports, correspondence, desktop 
publishing, and the like. In an industrial, office, home or 
other environment. A variety of inlqet printing mecha- 
nisms are commercially available. For instance, some of 
the printing mechanisms that may embody the present 
invention include plotters, portable printing units, copi- 
ers, cameras, video printers, and facsimile machines, to 
name a few. For convenience the concepts of the 
present invention are illustrated in the environment of an 
InKjet printer 20. 

While it is apparent that the printer conponents 
may vary from model to model, the typical inl^et printer 
20 includes a chassis 22 and a print medium handling 
system 24 for supplying sheets of print media to the 
printer 20. The print media may be any type of suitable 
sheet material, such as paper, card-stock, transparen- 
cies, mylar, foils, and the like, but for convenience, paper 
is used as the print medium. The print medium handing 
^stem 24 moves the print media into a print zone 25 
from a feed tray 26 to an output tray 28. for instance 
using a series of conventional motor-driven rollers (not 
shown). 

In the print zone 25, the media sheets receive ink 
from an ini^et cartridge, such as a black ink cartridge 30 
and/or a color ink cartrkige 32. The cartridges 30, 32 
are also referred to as "pens" by those in the art The 
illustrated color pen 32 is a tri-color pen. although a 
groip of disaete monochrome pens may be used, or a 
single monochrome black pen 30 may be used. While 
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the color pen 32 may contain a pigment based ink, for 
the purposes of illustration, pen 32 is deserved as con- 
taining three dye based ink colors, such as cyan, yeltow 
and magenta. The black ink pen 30 is illustrated herein 
as containing a pigment based ink. ft is apparent that s 
other types of inks may also be used in pens 30, 32. 
such as paraffin based inks, as well as hybrid or con>* 
posite inks having both dye and pigment characteristics. 

The illustrated cartrklges or pens 30. 32 each 
include reservoirs for storing a supply of ink therein, 
although other ink supply storage arrangements, such 
as those having reservoirs (not shown) mounted along 
the chassis may also be used. The cartridges 30, 32 
have printheads 34, 36 respectively Each printhead 34, 
36 has a bottom surface comprising an orifice plate with 
a plurality of nozzles formed therethrough (see FIG. 18) 
in a manner well known to those skilled in the art. The 
illustrated printheads 34, 36 are thermal inlqet print- 
heads, although other types of printheads may be used, 
such as piezoelectric printheads. The printheads 34, 36 
typically include a plurality of resistors whk;h are associ- 
ated with the nozzles. Upon energizing a selected resis- 
tor, a bubble of gas is formed ejecting a droplet of ink 
from the nozzle and onto a sheet of paper in the print 
zone 25 under the nozzle. 

The cartridges or pens 30, 32 are transported by a 
carriage 38 which may be driven by a conventional drive 
belt^Dulley and motor arrangement (not shown) along a 
guide rod 40. The guide rod 40 defines a scanning 
direction or scanning axis 41 along which the pens 30. 
32 traverse over the print zone 25. The pens 30, 32 
selectively deposit one or more ink droplets on a print 
media page located in the print zone 25 in accordance 
with instructions received via a conductor strip 42 from 
a printer controller, such as a microprocessor which 
may be located within chassis 22 at the area indicated 
generally by arrow 44, The controller 44 may receive an 
instruction signal from a host device, which is typically a 
computer, such as a personal computer. The printhead 
canriage motor and the paper handling system drive 
motor operate in response to the printer controller 44, 
which may operate in a manner well known to those 
skilled in the art. The printer controller may also operate 
in response to user inputs provided through a key pad 
46. A monitor coupled to the host computer may be 
used to display visual information to an operator, such 
as the printer status or a particular program being run 
on the computer. Personal computers, their input 
devices, such as a keytx>ard and/or a mouse device, 
and monitors are all well known to those skilled in the 
art. 

Referring also to FIGS. 2*4, the printer chassis 22 
has a chaniser 48. configured to receive a service sta- 
tion 50, located at one end of the travel path of carriage 
38. Preferably, the service station 50 is constructed as a 
modular device capabl of being unitarily inserted into 
the printer 20. to enhance ease of initial assembly as 
well as maintenance and repair in the fieki. The illus- 



trated service station 50 has a frame 52 which may be 
slidably received within chamber 48 the printer chassis 
22. However, it is apparent that th service station 50 
may also be constructed with the station frame 52 inte- 
grally formed within the chassis 22. 

The service station 50 has a tumbler portion 54 
mounted to frame 52 for rotation about a first axis or 
tunlbler axis 55 with bearings 56, 58. The tumbler axis 
55 is siA}Stantlally parallel to the printhead scanning 
axis 41, The tumbler 54 may be driven by motor and 
gear or belt assembly (not shown), or through a sepa- 
rate motor (not shown) via a gear 60. The tumbler 54 
includes a main t)ody 62 upon which may be mounted 
conventional Inkjet pen caps, such as a color Ink cap 64 
and a black cap 65. The body 62 also supports color 
and black ink wipers 66 and 68 for wiping the respective 
color and black printheads 36, 34. Other functions may 
also be provided on the main body 62, such as primers 
and the like, which are known to those skilled in the art. 
It is apparent that other arrangements may be used to 
index the pen capping, wiping, etc. functions rather .than 
the tun^er main body 62. For example gears or link- 
ages (not shown) known to those skilled in the art may 
be used for selectively engaging the service station 
equipment 64, 65 and 66, 68 with the respective print- 
heads 36, 34. However, the tun*ler concept illustrated 
in FIGS. 1-4 is preferred because of its ease of imple- 
mentation and adaptability for modular use. 

FIGS. 1-4 illustrate the self-cleaning service station 
50 having a rotating annular trough or "ferris wheel" spit- 
toon 70. The spittoon 70 receives ink which is spit from 
the Wack ink and color pens 30, 32 when they are posi- 
tioned above the spittoon. The spittoon 70 is driven by 
gear 60 via a roller, spindle or axle portion 72, which 
extends from the main body 62. The frame structure 52 
has a bottom wall 73 and an intermediate wall 74. The 
wall 74 separates the service station 50 into a spittoon 
chamber 75 and a main servicing chamber 76. As 
shown in FIG. 3. the spittoon chamber 75 is located 
between wall 74 and an outer wall 78 of the frame 52. 

The ferrts wheel spittoon 70 has a moveable plat- 
form provided by an annular trough or lerrls wheel" 80. 
The wheel 80 has an annular bottom portion 82 and two 
side walls 84, 85, and is mounted to the axle 72 for rota- 
tion about the tumbler axis 55. The wheel 80 receives 
Ink purged from the printheads 34 and 36 through an 
opening 86. The opening 86 is defined by an upper wall 
or lid 88. which may be a portion of, or pivoted at a hinge 
89 to, the frame 52. Preferably, the wheel 80 is of an 
elastomeric or other resilient and flexible material, such 
as neoprene or nitrile rubber, or other contparable mate- 
rials known in the art. More preferably the wheel 80 is of 
ethylene polypropylene diene monomer (EPDM). The 
use of an elastomeric material is preferred to facilitate 
sealing the area between the wheel side walls 84, 86 
and the frame walls 74 and 78. respectively However, it 
is apparent that other types of material may also be 
used for wheel 80, such as various plastics which are 
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flexible and resilient to provide a positive seat between 
the wheel 80 and walls of frame 52. 

The spittoon 70 also has a scraper portion 90 for 
removing purged ink from the fen-is wheel 80, as shown 
in FIG. 3. Adjacent the scraper 90. the main servicing 
chamber 76 may be lined with a liquid absorbent diaper 
91 , which may be of a felt, pressboard, sponge or other 
material. The diaper 91 absorbs liquids spit from the 
pens 30, 32. When both black and color Inks are depos- 
ited in the spittoon 70, once mixed, these inks instantly 
coagulate into a gei» with some reskiual liquid bang 
formed. This resktual Ikfukt may also be absorbed by 
the diaper 91. 

The scraper 90 is of a substantially rigid plastic 
material. The scraper 90 may be mokled unitarily with 
the remaining portion of frame 52 for convenience, 
although it is apparent that the saaper 90 may be sep- 
arately assembled Into frame 52. The scraper portion 90 
preferably has a scraping surface 92 conformed to 
roughly approximate the cross-sectional shape of the 
wheel 80. as shown in FIG. 3. 

In operation, referring to FIGS. 3-4, recently spit Ink 
94 is collected along the wheel bottom surface 82. The 
tumbler 54 is rotated via a gear assembly (not shown) in 
contact with gear 60 until the majority of the discharged 
ink 94 is removed from roller 80 by scraper 90. An accu- 
mulation of recently removed ink 95 may accumulate 
adjacent the upper edge 92 of the scraper 90. Eventu- 
ally, this accumulated ink 94 wilt dry and fall from the 
scraper to form piles of dried ink solids 96 at the bottom 
of the spittoon chamber 75. ink may also accumulate 
along the rim surface of the fenis wheel side wails 84. 
85. such as ink accumulation 98 shown in FIG. 4. 
Advantageously, by selecting a relatively dose spacing 
between the fid 88 and the walls 84, 85, the \\6 88 
scrapes the ink solids 98 from the wheel rims to prevent 
the solds 98 from touching the printheads 34, 36. As 
mentioned in the background portion, if left unattended, 
such ink residue 98 coutel contact the nozzle plate, 
potentially damaging or dogging the orifices of the print- 
heads 34, 36. 

FIGS. 5 and 6 illustrate an inlqet spittoon 100 which 
may be substituted for the ferris wheel spittoon 70 of 
FIGS. 1-4. The spittoon 100 comprises a multiroller spit- 
toon having two or more rollers, here, having four rollers 
102, 104. 106 and 108. One of the rollers 102-108 may 
be driven by gear 60 and the remaining rollers may be 
mounted between walls 74 and 78 for free pivoting. The 
rollers 102-108 support a moving platfonm comprising 
an endless belt 110. which may be constructed of an 
elastomer, polymer, plastic, fabric, or other flexible 
material. 

In the spittoon 100, the mechanism for removing 
recently spit ink 112 from belt 110 comprises an Ink 
removal device formed by the contours of rollers 102 
and 106. rather than through the use of a scraper 90. 
The roller 102 is positioned under opening 86 in the lid 
88. The roller 102 has a concave surface 114 which 
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forms a trough 115 in belt 1 10 for receiving the ink 1 12. 
To expel the ink 1 12 from belt 1 10, the lower roller 106 
has a convex surface 1 1 6 which flexes the belt 1 1 0 out- 
wardly to dunp the spent ink solids 1 1 2 into a refuse ink 

5 pile 1 1 8 along the lower surface of the spittoon chamber 
75. Any residual liquid ink drains to the lowest point of 
the convex surface 1 16 before dropping off the belt 1 10. 
Rollers 104 and 108 may be cylindrical or have configu- 
rations which are either concave or convex, but as illus- 

10 trated. roller 104 is concave and rdler 108 is convex. 
Furthermore, it is apparent that a scraper mechanism, 
such as scraper 90, may also be used in conjunction 
with the contoured rollers 102, 106 to remove ink 
deposits from the belt 110. The rim of roller 102, thick- 

15 ness and width of belt 1 10. and the relative location of 
ltd 88 to the edges of belt 110 may be selected to 
remove ink accumulations 120 from the belt edges, as 
described above with respect to FIG. 4 for the rim accu- 
mulation 98. 

20 A further self-deaning spittoon 150 is shown in 
aoss-sectfon in FIG. 7. The spittoon 150 may indude 
two or more rollers, such as roller 152 and 154 which 
are coupled together by an endless belt 155. Preferably, 
roller 152 may be coupled to the tumbler portion 54 to 

25 be driven by gear 60. A roller 152 is positioned below 
the frame lid opening (not shown) in the frame lid 88 to 
receive the ink 156 from printheads 34, 36. The ink 156 
travels along the upper surface of belt 155. and around 
roller 154 where it encounters a scraper 158, and Is 

30 scraped off as ink solids 160. Alternativefy, the illus- 
trated cylindrical rollers 152 and 152 may be replaced 
with concave and convex rollers, such as roller 102 and 
106. respectively of FIGS. 5 and 6. The scraper 160 
may be used in conjunction with roller 154 having a con- 

35 vex shape, or the scraper 160 may be omitted . The belt 
1 55 may be as described above with respect to belt 1 1 0 
regarding flexing. 

One advantage of the spittoon 1 50 is that it receives 
Ink in one portion of the printer adjacent roller 152. and 

40 expels the dried solids in a remote location adjacent 
roller 154. While the belt 155 is illustrated as being a 
sut>stantially flat belt, it is apparent that it may be flexible 
to conform to the contours of rollers as described above 
with respect to FIGS. 5-6, or it may have side walls sim- 

45 ilar to walls 84 and 86 (FIG. 3). 

A method is also provided for deaning an Inl^et 
pen, such as pen 30 or 32, when mounted for use In an 
inlqet printer, such as printer 20. The method indudes 
the steps of positioning the pen 30 or 32 over a move- 
so able platform surface of the service station 70. This 
moveable platform rtiay be provided by the fen-is wheel 
60, or belts 110 or 155. A portion of the ink is purged 
from the pen 30 or 32 onto the platform. The platform is 
then moved to a discharge location, illustrated here with 

55 the platforms being driven by rotating gear 60 or the at 
least one of the rollers 102-108 and 152-154. The dis- 
charge location is illustrated as adjacent scraper 90 
(FIGS. 3-4). adjacent roller 106 (FIGS. 5-6). and adja- 
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cent roller 154 and scraper 158, if used (FiQ. 7). 

In a discharging step; the purged waste ink is dis- 
charged from the platbrm surface at the discharge loca- 
tion. As shown in FIGS. 3^, the discharging is 
illustrated by scraper 90 scraping ink off of the ferris 
wheel 80. In FIGS. 5^. disdiarging is accomplished by 
flexing the belt 110 using the convex contour 116 of 
roller 106. In FIG. 7, the scraper 158 provides the dis^ 
charge mechanism. In addition to, or as an alternative to 
a convex profile for roller 154. That is, the contoured 
roller concept may be combined with the scraper con- 
cept (not shown) by forming the scraper upper surface 
(item 92 in FIG. 3) with a concave contour to compli- 
ment the convex contour of roller 106. for instance. 

Thus, a variety of advantages are achieved using 
the movable platform spittoon as illustrated in FIGS. 1- 
7. For instance, ink no longer accumulates into a stalag- 
mite I as shown in FIG. 8 for the earlier conventional 
spittoon S. Instead, the waste ink is transported from a 
receiving location to a discharge location where it is bro- 
ken off in small pieces 96. 118, 160. During periodic 
servicing of the printer 20, these waste ink solkte 96, 
118, 160 may be easily removed, and they are more 
corrpact for disposal than the large stalagmites I 
encountered in the prior art (FIG. 8). Thus, the packing 
density of a pile of short stalagmites formed as shown in 
FIGS. 3-7 is much less than that for the large stalagmite 
I shown in FIG. 8. 

Furthermore, the use of a moveable platform spit- 
toon allows for the accumulation of a greater number of 
ink solids than achieved with the stationary spittoon S of 
FIG. 8. As a result, the printer 20 may be operated for 
longer periods of time between servicing to remove 
accumulated Ink solkte. Additionally, accumulation of 
the ink solids 95 will not inhibit printhead performance 
as would be the case for high ink solkis using the earlier 
FIG. 8 stationary spittoon S. 

Moreover, the illustrated spittoons of FIGS. 1-7 may 
have a very nan'ow width. e.g. narrow in the axial direc- 
tk>n parallel with the tumbler axis 55. Indeed, the wMth 
of the ferris wheel 80, or the belt 1 10, 155 need only be 
as wide as the precision within which the ink may be spit 
into them, for instance, as small as 2mm, as opposed to 
8mm for spittoon S of FIG. 8. Thus, a nan^ower service 
station may be achieved, which reduces the overall size 
of printer 20 to reduce material costs, shifting and 
packing costs, and to provide a more compact printer 20 
for the consumer. 

The use of an elastomeric or other resilient material 
for the ferris wheel 80 of FIGS. 1-4 provides additional 
advantages. For example, the aqueous residue from the 
e^elled ink 94 tends to run downwardly under the force 
of gravity, and to wick along corners and edges of the 
spittoon chamber 75. The elastomeric rims 84 and 86 of 
wheel 80 advantageously provide a Ik^uid seal against 
walls 74 and 78, respectively Even if liquid is lifted from 
th bottom portion of the chamber 75 by the rims 84 and 
85 upwardly toward the lid 88, the rim seals will prevent 
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this liquid from reaching the remaining service station 
equipment of the n»in body 62. That is. the rim 84 seals 
the opening In wail 74 through wHdh the shaft 72 
passes. Advantageously, the caps 64 and 65. the wip- 
5 ers 66 and 68, and any other service station component 
mounted on the nnain body 62 are kept clean to maintain 
print quality 

Ink aerosol generation is another problem that is 
addressed by the ferris wheel spittoon system 

10 described herein. In conparison with the eariier spit- 
toon designs, such as shown in FIG. 8. the droplet 
receiving surfaces of the spittoons shown In FIGS. 1-7 
are much closer to the print cartridges 30. 32. Placing 
easily cleanable surfaces close to the printhead allows 

IS the small airborne ink particles to be intercepted and 
collected, rather than allowing the aerosol droplets to 
drift through the printer and land on other critical com- 
ponents. For example, the dose proximity of the spit- 
toon surfaces to the printheads, which are the source of 

20 floating droplets, provide convenient landing surfiaces 
for the aerosol droplets to settle upon, such as the side 
walls 84 and 85 of the annular spittoon 70. These spit- 
toon landing surfaces are easily cleaned by ttie spittoon 
scraper 90 to remove the accumulated aerosol ink drop- 

25 lets. Thus, print quality Is enhanced by removing at least 
some of the extraneous aerosol droplets before they 
land on the print media. These captured satellites are 
then unable to damage printhead components through 
friction and con-osion, nor are they available to fog any 

30 optical encoder components cause loss of can^iage 
position information. Eliminating a sizable portion of the 
aerosol also decreases soiling of an operator's fingers, 
clothing or other neaiby objects. 



FIGS. 9 and 10 illustrate an alternate rotary service 
station 200 constructed in accordance with the present 
invention. The rotary service station 200 includes a tum- 
bler body portion 202 which terminates at opposing 
axial ends with two wheel porttons or rims 204 and 205. 
The tumbler body 202 may be nrK>unted pivotally at hiiss 
206 and 208 within the service station frame 52 by t)ear- 
ing assemblies, such as bearing 58 shown in FIG. 3. In 
the illustrated embodiment, the hub 206 may engage 
the spindle portion 72 which extends through the ferris 
wheel 80. Alternatively, the service station wall 74 may 
be equipped with a bearing member similar to bearings 
56 or 58, to receive hub 206, with the spindle 72 then 
engaging hub 206 for providing rotation about the tum- 
bler axis 55. In either case, the outer periphery of the 
tumbler rim 204 preferably has gear teeth formed ther- 
eon to function as the drive gear 60. but for clarity, the 
gear teeth have been on^ed from FIGS. 9 and 10. 
Alternatively, it is apparent that the rotary service station 
200 may also be used with a conventional spittoon com- 
prising one. two or more fixed spittoon chambers 
instead of the fen'is wheel sen^ice station 80 shown in 
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FIGS. 1-4, 

The rotary station 200 may include a printhead cap- 
ping mechanism, such as caps 64 and 65 shown In 
FIGS. 1-3. iDut which are omitted for clarity from FIGS. 9 
and 10. The rotary service station 200 also has a black s 
ink wiper 210 and a color ink wiper 212, both of which 
are supported by a mounting platform portion 21 4 of the 
tumbler body 202. The color wiper 212 may be of a sub- 
stantially conventional construction, having a base por- 
tion 215 and one or, more preferably, two spaced apart io 
upright blade portions 216 and 218, which are prefera- 
bly mutually parallel. The base portion 215 may be 
joined to the platform 214 by any conventional manner, 
such as by bonding with adhesives, sonic wading, or 
more preferably tsy oncert or Incert molding techniques, is 
where a portion of the wiper base 215 extends through 
holes formed within platform 214. in the illustrated 
embodiment, wiper 212 of a non-abrasive resilient 
material, such as an elastomer or plastic, a nttrile rubber 
or other rubber-like material, but preferably is of an eth- 20 
yiene polypropylene diene monomer (EPDM). or other 
conrparable materials known In the art. In the illustrated 
embodiment, the color wiper 212 Is designed for wiping 
the color pen 32. which in the illustrated embodiment 
contains three dye based colored Inks, such as cyan, 25 
magenta, and yellow. 

Referring to FIG. 11. the black ink wiper 210 is 
shown in greater detail. In the illustrated eniDodiment. 
the black pen 30 contains a pigment k>ased ink which 
wiper 2 1 0 serves to wipe more efficiently than a conven- so 
tional wiper. In the Illustrated embodiment, the black ink 
wiper 210 includes two upright spaced apart blade por- 
tions 220 and 222, both mounted to a common base 
224, preferably in a mutually parallel orientation. The 
t)lack wiper 210 may t>e mounted to platform 214 in any 3s 
of the manners described above for the color wiper 212. 
In the illustrated embodiment, the two blades 220, 222 
each have an outboard surface 226 and an inboard sur- 
face 228. 

Each of the black wiper blades 220 and 222 term!- 40 
nate in a wiping tip at their distal end. Preferably the wip- 
ing tips have a forked geometry, with the number of fork 
tongs equal to the nun^er of linear nozzle arrays on the 
corresponding printhead, here fork two tongs for two lin- 
ear nozzle arrays, as described further below with 45 
respect to FIG. 18. Thus, the wiper blades 220, 222 
each have a pair of wiping surfaces 230, 232 which are 
separated by a recessed flat land portion 234. in the 
illustrated anbodiment, each of the wiper tips 230. 232 
are also flanked on their outboard sides by recessed flat so 
land portions, 236. 238. 

In the illustrated embodiment, both the color wiper 
blades 21 6. 21 8 and the wiper tips 230, 232 of the black 
blades 220. 222 each have an outboard rounded edge 
240. The rounded wiping edge 240 is adjacent the out- ss 
board surfaces 226 of blades 220. 222. and adjacent 
outboard surfoces 242 of the color trades 21 6, 21 8. The 
rounded tips 240 assist in forming a capillary channel 
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which is advantageous during wiping, as described fur- 
ther below. Opposite each rounded wiping edge 240. 
the wiping tips of blades 216, 218. 220. 222 may termi- 
nate angularly, or more preferably, in a squar edge 
244. The angular wiping edge 244 is adjacent the 
inboard surfaces 228 of blades 220. 222, and adjacent 
inboard surfaces 246 of the color blades 216, 218. 

In the illustrated errtxxiiment, an optional wiper 
scraping system 250 is included in the rotary service 
station 200. The scraping system 250 has a frame por- 
tion 252 which is preferably pivotalty nfK)unted within the 
service station frame 52, for example at pivot points 
254, 256. Attached to frame 252 are black and color 
scraper arms 260. 262 which each terminate in a 
scraper head 264. Each saaper head 264 has an upper 
scraping edge 266 and a lower scraping edge 268. The 
upper scraping edge 266 of scraper arms 260, 262 
deans the respective wipers 210, 212 when the tumbler 
body 202 rotates the wipers in a downward direction 
(clockwise in FIG. 1 0). whereas the lower scraping edge 
268 cleans the wipers when the wipers are rotated 
upwardly (counterclockwise in FIG. 10). 

PreferaUy, the tumbler body 202 rotates freely with- 
out interference of the scraping system 250 with various 
components mounted on the tumbler, such as the caps 
64. 65. To facilitate this free travel, white still scraping 
the wipers 210. 212. the scraping system 250 includes 
a camming system 270, which controls the pivotal 
motion of the scraping system 250 with respect to the 
service station frame 52. As best shown in FIG. 9, the 
illustrated camming system 270 includes a cam arm 
272 extending from the scraper frame 252. The cam 
arm 272 has a cam follower 274 that engages a cam 
surface 275 formed along the outer surface of the tum- 
bler rim 205. 

FIGS. 12-15 illustrate the position of the tun^ler 
body 202 for wiping printheads 34, 36 with wipers 210, 
212, as well as illustrating the optional wiper cleaning 
method using the scraping system 250. The scraper 
frame 252 includes a cantilever spring or biasing arm 
276, which rides along an end portbn of a biasing post 
278 extending upwardly from the service station frame 
bottom wall 73, The cantilever spring arm 276 pushes 
against the biasing post 278 to move the scraper heads 
264 away from the tumbler 202. The spring arm 276 has 
resilient properties allowing it to compress slightly in 
response to the camming action provided by cam sys- 
tem 270, so the scraper blades are drawn into engage- 
ment with the wipers 210, 212 in response to rotation of 
the tumbler body 202. 

For simplicity. FIGS. 1 2-1 5 illustrate operation of the 
rotary station 200 in wiping only the black pen 30 with 
the black ink wiper 210. altiiough it is apparent tiiat the 
color wiper 212 may simuKaneousiy wipe the color pen 
32 in the same fashion. In FIGS. 1 2-15, the black pen 30 
is shown positioned above the rotary service station 200 
for sen^icing. FIG. 12 shows a prewipe position, which is 
nominally defined her as the 0" position. At this point, 
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the saaper cam follow r 274 is bottomed out on the 
tunftt3ler cam surface 275, at location 280. 

FIG. 13 shows the prlnthead 34 being wiped by the 
blades of wiper 210, which flex when contacting the pen 
face piate. At this point, the scraper cam follower 274 is 
at location 282 of cam 275. FIG. 1 4 shows the scraping 
of the wiper 210 by the upper edge 266 of the scraper 
head 264. In this position, the cam follower 274 is at 
location 284 of cam 275. In comparing the position of 
the scraper arm 260 and frame 252 shown in FIGS. 12 
and 1 3. with that shown in FIG. 1 4. it Is apparent that the 
frame 252 has been pivoted around pivot posts 254 
(FIG. 10) and 256 to draw arm 260 into a wiper engag- 
ing position. 

In FIG. 15, the end of wiper scrape position is 
shown, with the scraper member 260 pivoted back into 
a free travel or rest position, so as not to interfere with 
rotation of the tunr^er body 202. At this end-of-wipe 
scraping position, the tumbler body 202 has rotated 
about 100"* from the nominal position shown in FIG. 12. 
In FIG. 15, the cam follower 274 is positioned at location 
286 of the cam surface 275. In this progression, virith the 
tumbler having tumed counterclockwise (FIGS. 9. 12- 
1 5) from the prewipe position of FIG. 1 2 to the pos^wipe 
position of FIG. 15. only the upper scraper edge 266 
was used to remove ink residue and debris from the 
wiper 210. If the direction of rotation were reversed, 
moving clockwise from the position of FIG. 15. for 
instance, after the pen 30 had been moved from the 
region of the service station 200. then the lower edge 
268 of the scraper head 264 engages and scrapes res- 
idue from the wiper 210. Reciprocal rotation for 
repeated scraping of the wipers 210, 212 may be useful 
in some servicing schemes. 

FIGS. 16 and 17 show an alternate self-draining 
saaper arm assembly 300. constmcted in accordance 
with the present Invention, for use with the wiper scrap- 
ing system 250. The self-draining scraper assembly 300 
has a color scraper arm 302 which is substituted for the 
scraper ami 262. The draining arm 302 scrapes the 
color wiper 212. shown here for simplicity having only 
one blade 218. While only the color saaper arm 302 is 
Illustrated, it is apparent that the black scraper arm 260 
may be constructed in the same fashion to be seif-drain- 
ing. Through standard operation of scraper system 250. 
ink may buikJ up on the saaper edge 266. The scraper 
drain system 300 ntaintains a clean scraper, thus aiding 
in nozzle reliability by preventing ink build up on the 
scraper heads 264 which may adversely affect regular 
wiping operations. 

The arm 302 extends outwardly from the scraper 
frame 252. and terminates in a nose portion 304 from 
which the scraper head 264 extends. The nose portion 
304 defines a drain orifice 306 therethrough. The arm 
302 has an under surface 308 configured to define a 
series of fluid communicating troughs or channels 310. 
The drain orifice 306 senses as an inlet to the channels 
310. Before the ink residue has a chance to build up sig- 
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nificantly. th liquid ink residu saaped from the wiper 
212 enters the drain orifice 306. These channels 310 
carry the liquid residue to the rear of the blotter frame 
252 under tfie fbrces of gravity arxi capillary action In 

5 the direction indicated by an-ow 312 toward an absorb- 
ent region 314. The term "drain" as used herein 
includes the concept of moving liquid through the forces 
of capillary action, as well as any movement induced by 
gravity Indeed, the prominent motive force which pro- 

io pels the liquid residue along the scraper arms 260, 262 
is believed to be capillary in nature. 

In the area of the absorbent region 314, the chan- 
nels 310 are in \Ancking contact with a portion of an 
absorbent blotting pad member 315. The blotting pad 

IS 315 absort)s the liquid ink residue and assists in pro- 
moting the capillary draw of the ink along the channels 
310. The pad 31 5 may be of any type of liquid absorbent 
material, such as of a felt, pressboard, sponge or other 
material. Preferably, the blotting pad 315 is of a material 

20 that pulls up an average of 1 .5-2.0 grams, or more pref- 
erably about 1 .7 grams of ink per 10 seconds for a pig- 
ment based ink. within a volume that fits into the scraper 
frame 252. More preferably, the blotting pad 315 is of a 
pdyolefin material, such as a polyurethane or polyethyl- 

25 ene sintered plastic, a porous material, more particu- 
larly that manufactured by the Porex conpany of 
Atlanta. Georgia. Alternatively, the blotting pad 315 may 
be of a cellulose acetate material, such as an extruded 
acetate fiber bundle that is made by American Filtrona 

30 of Richmond. Virginia. Preferably, the exterior surface of 
the blotter pad 315 is treated with surfactants, such as 
f luorosurfactants, which aid in drawing the ink deep into 
the pad 315 through capillary action by inaeasing 
adhesion of ink into the surfaces of the pad. 

35 Preferably, the scraper drain 306 is of a minimum 
size to maximize the wicking action. The capillary chan- 
nels 310 are also sized to the smallest, manufacturable 
size to insure capillary draw all along the scraper arm 
302. When the blotter pad 315 is inserted into the blotter 

40 franrte 252 it contacts the capillary channels 310 at the 
rear of the blotter frame In the absorbent region 31 4. as 
shown by the dashed lines in FIG. 16, and as also 
shown In cross section in FIG. 17. The advantages of 
the self-draining scraper assembly 300 include the sig- 

45 nificant reduction of ink build up on the scraper edge 
266. which leaves the saaper head 264 cleaner, so it 
can. in turn, provkie better servkiing of the standard 
wiper. 

so Wiping Method 

In operation, the rotary service station 200 provides 
one illustration of a wet wiping system that wicks ink 
from the pens 30, 32 to assist in lubricating the pen face 
55 and dissolving any ink residue accumulated on the pen 
fac . FIG. 18 shows an enlarged bottom plan view of a 
portion of th prlnthead 34 of pen 30. The black print- 
head 34 has a nozzle plate or pen face 350, with a 
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group of nozzles 352 extending therethrough. The noz- 
zles 352 are arranged on the pen face 350 in two col- 
umns or linear arrays 354. 355. which are separated by 
a central nozzle-free region 356, and flanked by two out- 
board nozzle-free regions 358. The linear nozzle arays 
354 and 355 are substantially perpendicular to the 
scanning axis 41 of the pen carriage 38 (FIG. 1). It is 
apparent that the nozzle arrays 354, 355 in a pen may 
have some manufacturing variation in the alignment of 
the nozzles. Thus, the term linear* as used herein may 
be interpreted as "nearly linear" or substantially linear, 
and may include nozzle arrangements slightly offset 
from one another, for example, in a zigzag an'angement. 

In the illustrated embodiment, each array 354. 355 
has one hundred and fifty nozzles 352, which may be 
arranged side by side as shown, or more preferably, are 
in a staggered arrangement in the scan axis, for hydrau- 
lic reasons internal to the pen 30. The nozzles of the 
illustrated color pen 32 are also arranged in linear 
arrays which are parallel to the black nozzle arrays 354, 
355, with two arrays per color on the printhead 36. It is 
apparent that the concepts of the wet wq)tng system 
Illustrated herein may be applied to other nozzle 
arrangements and pen installations. 

Referring back to FIG. 3, the service station 50 has 
wipers 66 and 68. which may be rotated into the upright 
position occipied by caps 64 and 65 in FIG. 3, to wipe 
the respective printheads 36. 34. With tiie wipers 66. 68 
rotated into the upright position, the pens 32, 30 are 
redprocated aaoss the wipers 66, 68 in the scanning 
direction 41 (FIG. 1) to facilitate wiping. This wiping sys- 
tem is referred to as wiping in a normal direction, as 
indicated by the arrow 360 in FIG. 18. In the past, nor- 
mal direction wiping was Implemented in a variety of 
translational wiping platforms, and was particularly well 
suited for earlier pens that used dye based inks. 

in contrast, the rotary service station 200 wipes 
printheads 34, 36 by hokiing the pens 30, 32 stationary 
over the service station, and then rotating the wipers 
2 1 0. 21 2 about the tumbler axis 55 over the pen faces to 
facilitate wiping. This new wiping system is referred to 
as wiping in an orthogonal direction, as Indicated by 
arrow 362 in FIG. 18, In comparison, wiping with service 
station 50 of FIGS. 1-4 moves the wipers 66. 68 first 
across one linear array and then across the other linear 
array(s} of the respective printheads 36. 34. In contrast, 
the orthogonal wiping scheme of FIGS. 9-18 moves the 
wipers 210. 212 along the length of the linear nozzle 
arrays 354, 355 in a direction 362 that is parallel to each 
column of nozzles. 

In this orthogonal wiping scheme, as the wipers 
210. 212 progress down each nozzle array, such as 
arrays 3^, 354. the wipers wick Ink into a capillary 
channel 370. which is formed between the wiper blade 
and nozzle plate, as shown in FIG. 13. While such a 
capillary channel may be formed between both blades 
of the wipers 210. 212, it is believed that the main capil- 
lary draw is provkled by the rounded edge 240 of the 
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leading blade in a wipe, with the angular edge 244 of the 
trailing blade performing a final cleaning wipe. The 
wiper blades then drag the wicked ink along the nozzle 
anBy to adjacent and down stream nozzles, from which 

5 ink is also wicked and dragged: 

Tlie wicked ink serves to lubricate the wipers 210, 
212 and the pen face, such as face 350. The wicted ink 
from one nozzle is used to lubrk^ate the wiping of the 
next nozzle, and so down the array. This lubrication 

10 lessens the wiping force required to dean the pen faces, 
so the service station components need not be over 
designed to handle higher wiping forces. Moreover, high 
wiping forces which could potentially damage the pen 
^ce are avoided by using the wicked ink as a lubricant. 

IS This lubrication assist feature was not possible using 
the normal direction wiping scheme of FIG. 3. In a nor- 
mal wiping direction 360 any ink wicked from the noz- 
zles is merely distributed in the nozzle free cmtral 
region 356 between the two nozzle columns 354, 355, 

20 or beyond the columns into the outboard regions 358. 
The wicked ink also serves to dissolve any ink resi- 
due accumulated on the pen face, such as face 350. 
This wet wiping system also deans down to the nozzle 
plate 350 on each wipe to prevent the volcano caklera- 

25 like formations which occurred using earlier wipers, as 
discussed in the background portion above, and using 
the earlier normal direction 360 wiping schemes. The 
angular edge 242 advantageously assists in scraping 
Ink and ink residue down the pen face to prevent forma- 

30 tion of any ink volcano calderas. 

The amount of ink wicked out of each nozzle is 
believed to be a function of the dimensions of the capil- 
lary channel 370, which is in turn a function of the con- 
tact angle between the wiper blade and the pen face. It 

3S is apparent that using a conventional single btaded 
wiper with a rectangular wiping tip. such control of the 
contact angle would be a difficult thing to assure during 
the manufacturing process. To remedy this difficulty, the 
wiper blades 220, 222, 216 and 218 have the rounded 

40 tip 240 on the outboard skle of each blade, to alk)w a 
consistent contact angle regardless of the angle of inter- 
ference between the blade and pen face. It is apparent 
that a rounded tip may not be required if manufacturing 
tolerances were held much tighter; however, the 

45 rounded tip 240 allov^rs a greater manufacturing process 
margin in terms of allowable tolerances to provide a 
lower cost design and a more economical printer 20. 

Several advantages are realized using the forked 
dual blade geometry of the black ink wiper 21 0 for pens 

so filled with a pigment based ink. The forked geometry of 
the wiper tips, with two contact surfaces 230 and 232. 
advantageously reduces the likelihood of creating ink 
rolls in the nozzle free regions 356, 358. where ink is not 
available for lubrication. The forked geometry of the 

55 wiper tips, as well as the wicked inK also prevent ink 
rolls from forming in the immediate vicinity of the noz- 
zles 352. The recessed lands or sections 234, 236 and 
238 surrounding tiie wiping surfaces 232. 234 of blades 
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220. 222 provide escape passageways for ink rolls to 
move away from the nozzle columns 354. 355 during 
wiping. Any inli rolls which form during wiping are forced 
through the relief recesses formed by shoulders 234. 
236, 238, and into the nozzle free re^ons 356, 358. By 5 
diverting the ink rolls into the nozzle free regions, the 
rolls are not forced into the nozzles by the wipers, as 
was the case using normal direction 360 wiping, or 
using a non-forked wiper tip. Thus clogging of nozzles is 
avoided using the orthogonal direction 362. wet wiping ro 
scheme. 

Mopolno Method For Reco vering Crusted Nozzles 

inlqet printheads 34. 36 that are unused for long is 
periods of time can form crusted ink plugs over the noz- 
zles, preventing them from firing. This problem is partic- 
ularly acute for pens filled with pigment based inks, 
such as the black pen 30. One earlier method used to 
solve the crusting problem is known as the spit shine 20 
method, and is described in U.S. Patent No. 5,103.244, 
issued on April 7. 1992, which Is owned by the present 
assignee. The spit shine method employs spitting on 
the wiper blade, then slowly wiping the pen back and 
forth to dissolve the crusted ink. with the wiping being zs 
done in the normal direction 360. that is, perpendicular 
to the nozzle arrays 354. 355. 

The mopping method of recovering crusted noz- 
zles, in accordance with the present invention, is similar 
to the spit shine algorithm in that is uses tiie wiper to 30 
work fresh ink into the pen face 350 to dissolve the 
crusted ink. However, the moving method is believed 
to be unique from the spit shine method in at least two 
important ways. First, the mopping method does not 
rec^ire spitting ink on the wiper blades. This feature of 35 
the mopping routine has several advantages. For 
instance, tests have shown that spitting on the wiper 
biade can actually deprime the nozzles 352. Further- 
more, the mopping method does not rely on many of the 
nozzles still being functional, whereas the spit shine 40 
method, by definition, needs to have some of the noz- 
zles operating to spit on the wiper. Another disadvan- 
tage of the spit shine metiiod is the amount of 
accumulated ink residue on the wipers due to spitting on 
the wipers, which could lead to impeding wiper move- 45 
ment. particularly with the high solids content, pigment 
based inks. Moreover, less ink is wasted using the mop- 
ping method, rather than spit shine. 

The second pdnt of distinction between the spit 
shine and mopping metiiods is tiie wiping direction reta- so 
five to the nozzle columns 354, 355. In the mopping 
method, the wiping is done orthogonally by running the 
wipers 210, 212 parallel to the nozzle arrays as indi- 
cated by arrow 362. rather than perpendicular or normal 
to the arrays according to arrow 360. Using orthogonal 55 
wiping in the mopping method, ink that is wicked out of 
one nozzle is brought immediately to the next nozzle, 
where it is used to dissolve any crusted ink plugs. With 



tiie spit shine method, the ink removed from one nozzle 
is dragged across the nozzle plate central region 358 
before reaching another nozzle. whk:h makes more of a 
mess rather than being put to use cleaning nozzi s. 

In an illustrated emtxxiiment of the mopping 
method, a method is described of recovering normal 
(^ration of printheads 34, 36 when they have at least 
some of their nozzles obstructed from normal operation 
because they are clogged with crusted Ink. For simplic- 
ity, the method is illustrated with reference to the black 
pen 30 and wiper 210. This mopping recovery method 
includes tiie step of slow wiping the face plate 350 
through relative motion of a wiper 21 0 and the face plate 
350 along tiie length of the linear nozzle array 354. 355 
to extract ink through capillary action from one nozzle 
352, and to move tiie extracted Ink along the face plate 
350 with tiie wiper. In a scraping step, ink residue is 
scraped from wiper 210 after the slow wiping step using 
the saaper arm 260. The method also includes tiie step 
of fast wiping tiie face plate through relative motion of 
the wiper and face plate along the lengtii of the linear 
nozzle array. 

In the illustrated mopping metiiod. the slow wiping 
step may include the step of iii^ricating tiie face plate 
350 using the extracted ink. The slow wiping step may 
also include tiie step of moving tiie extracted ink to a 
second nozzle, and dissolving any ink residue adjacent 
tiiis second nozzle using the extracted Ink. In the printer 
20. the inlqet printiiead 34 traverses along a scanning 
axis 41 , and the slow and fast wiping steps each com- 
prise rotating the wiper 210 about the tumbler axis 55, 
which is substantially parallel to tiie scanning axis 41. 
The scraping step may incliKfe tiie step of rotating the 
wiper 21 0 about tiie tumbler axis 55 to scrape tiie wiper 
with the saaper 260, witii tiie metiiod further including 
the step of moving the scraper 260 into a saaping posi- 
tion, as shown in FIG. 14, as the cam follower 274 
traverses the cam surface 275 from the wiping position 
282 to tiie saaping position 284. In the stow wiping 
step, tiie face plate 350 may iDe slowly wiped ortiiogo- 
nally by moving the wiper bi-directionally across tiie 
face plate, in tiie direction indicated by an-ow 360. and 
opposite arrow 362, This metiiod may also include tiie 
step of purging tiie printhead by ejecting ink droplets 
into a waste receptacle, such as tiie spittoon 70. 

In one preferred embodiment, the mopping method 
also Includes the step of performing an initial purging 
cycle conprising tiie printhead ejecting ink into a waste 
receptacle before the stow wiping step, in another step, 
an intermediate purging cycle is performed where the 
printiiead ejects ink into a waste receptacle, such as tiie 
spittoon 70, after the scraping step. In a furtiier step, a 
final purging cycle is performed where tiie printhead 
ejects ink into spittoon 70 before beginning printing. 
This method may also inciude the step of repeating the 
slow wiping, scraping, intermediate purging and fast 
wiping steps prior to the final purging step. 

In one implementation, th initial purging cycle 
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corrprises ejecting a first number of ink droplets per 
nozzle, and the slow wiping step comprises wiping the 
face plate two to twenty times. The Intennediate purging 
cycle may comprise ejecting 2-10% of the first number 
of ink droplets per nozzle, while the fast wiping step 
comprises wiping the face plate at least once. The final 
purging cycle may comprise ejecting 95-105% of the 
first number of Ink droplets per nozzle. 

For example, during the Initial purging step 2000 
drops per nozzle 352 are spit from each pen 30, 32 into 
the spittoon 70. The pens 30, 32 are then moved over 
the service station wipers 210 and 212. where they are 
first wiped several cycles at a slow speed, on the order 
of about one inch per second. After slow wiping, the 
wipers 210, 212 are rotated to the saaping positbn 
(FIG. 14) and scraped to remove any ink reskiue by 
rotating the wipers past the scrapers 260 and 262. In 
the intermediate purging step, the pens 30. 32 are 
moved over the spittoon 70 and spit 100 drops per each 
nozzle. In the fast wipe step, the pens 30, 32 are wiped 
a single cycle at fast speed, on the order of about two 
Inches per second. These steps of stow wiping, scrap- 
ing, and last wiping are repeated several times before 
the final purging step. In the final purging step, the pens 
30. 32 are moved over the spittoon and spit 2000 drc^s 
per nozzle. After this final purging step, the once 
crusted nozzles are assumed to have been recovered to 
full operational capacity, and the printer 20 is ready to 
receive printing instructions. 

Many variations of the mopping method are possi- 
ble while maintaining the basic concept of wicking ink 
from the pens, then using the wicked ink to clean any 
crusted nozzles. In one example, the slow wiping step 
may comprise using a short back and forth motion of the 
wipers 210. 212 across the nozzle plate, which may 
enhance the recovery action by massaging the pen face 
with fresh ink. The iltustrated mopping has been tested 
and shown to be effective at recovering crusted nozzles, 
including those using pigment based inks. 

AdVPmfflg^ of Orthogpnaf Wqk wiping 

A variety of advantages are realized using the 
orthogonal wet wiping system described herein. For 
example, the wet wiping system 200 advantageously 
solves the pr6vk)usly encountered ink roll problem, 
which is characteristic of pigment based inks. The 
orthogonal wiping scheme also solves the volcano cal- 
dera phenomenon of ink residue buiki up around the 
nozzles 352. as well as curing the dry ink problems 
associated with the pigment based inks. Using the ink 
itself to lubricate the pen face 350 extends wiper life. 
Additionally, the rounded portion 240 of the wiping tip 
allows for less stringent manufacturing tolerances, 
which facilitates the manu^ure of a more economical 
printer 20. 

With the orthogonal wiping method, significantly 
cleaner nozzle plates are achieved, which yiekls a 



higher print quality. Using the wicked ink as a solvent for 
cleaning dried ink and removing any plugs from noz- 
zles, restores the nozzles to good health for maintaining 
high quality printing. This method, as well as the rotary 

5 wiping apparatus 200, require less force of the wipers 
against the nozzle plate 350. so smaller more economi- 
cal motors may be used to drive the service station wip- 
ers. Furthermore, a narrower printer is achieved, since 
no carriage over-travel is required to activate the service 

10 station, as was the case in earlier printer designs. Thus, 
a nan'ower printer footprint, that is a smaller work sur- 
face space is needed to accommodate the printer 20 
during use. 



1 . A service station (200) for servicing an inlqet print- 
head {34;36) of an inl^et printing mechanism (20). 
the printhead having a face plate (350) defining a 

20 group of ink ejecting nozzles (352) extending there- 
through in a linear arr^ (354,355). comprising: 

a platform (214) movable in a wiping direction 
(362) along the length of the linear array; and 

25 

a printhead wiper (210,212) supported by the 
platform (214) to wipe the face plate (350) par- 
allel to the linear nozzle array (354.355) when 
the platform (214) is moved in the wiping direc- 
30 tion (362). the printhead wiper (210.212) hav- 

ing a rounded wiping edge (240) which 
cooperates, in use, with one nozzle (352) in the 
array so as to wick ink from said one nozzle 
(352) in the array through capillary action, and 
35 the printhe^ wiper moving the wicked ink to 

another nozzle in the array (354.355) to dis- 
solve any ink residue adjacent thereto. 

2. A service station (200) according to Claim 1, 
40 wfierein the printhead wiper (210,212) comprises 

two wiper blades (216.218:220.222). with the wiper 
blade that first encounters said one nozzle (352) 
having the rounded wiping edge (240) wiping the 
face plate (350), and with the other wiper blade that 
45 encounters said one nozzle (352) last having an 
angular wiping edge (244) that wipes the wicked ink 
and any dissolved ink residue from the face plate 
(350) adjacent said one nozzle (352) and sakJ 
another nozzle (354.355). 

60 

3. A service station (200) according to any of the pre- 
ceding claims, wherein the wiper has a wiping edge 
including a wiping surface (230,232), with the wip- 
ing edge also having an escape passageway 

55 (234.236.238) for ink residue to be pushed by the 
wiping surface away from the an-ay 

4. As rvice station (200) according to any of the pre- 
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ceding claims, wherein the wiper comprises at least 
two wiper t)lades (216.218;220,222) spaced apart 
to define an interior region therebetween. 

, A service station (200) according to Oaim 4 
wherein: 

the blades (216.218:220.222) each have 
opposing inboard (246;228) and outboard sur- 
faces (242;226), with the inboard surfaces of 
each blade facing toward the interior region; 

eadi Wade (216.218:220.222) terminates in a 
wiping edge having a rounded surface (240) 
joining the outboard surface (242;226); and 

the wiping edge of each Wade 
(216,218:220,222) terminates angularly (244) 
with the inboard surface (246:228). 

>. A method of wiping an inlqet printhead (34;36) of an 
inl^et printing mechanism (20), the printhead hav- 
ing a face plate defining a group of ink ejecting noz- 
zles (352) extending therethrough In a linear array 
(354),355). comprising the steps of: 

positioning a wiper (210. 212) to engage the 
face plate; wiping the face plate (350) through 
relative motion 

(362) of the wiper and face plate along the 
lengii of the linear nozzle an'ay; and 
during the wiping step, wicWng ink (370) with a 
rounded wiping edge (240) of the wiper 
(210,212) from one nozzle (352) through capil- 
lary action and moving tiie wicked ink to 
another nozzle in the array (354,355). 

7. A method according to claim 6. further including the 
step of, during the wiping step, after said wicWng 
step, wiping the widied ink from the face plate (350) 
adjacent said one nozzle (352) and said another 
nozzle (354. 355) with an angufar wiping edge 
(244) of a second wiper (216.218.220,222). 

8. A method according to daim 6 or 7. further includ- 
ing the step of lubricating the face plate (352) using 
the wicked ink. 

9. A method according to any of Claims 6 to 8, further 
including the step of dissolving ink residue accumu- 
lated on the face plate (352) using the wicked ink. 

10. A method according to Claim 9, further including 
the step of alkswing ink residue to escape through a 
recess (234) in the wiping edge. 

1 1 . A method according to Claim 6, wherein: 
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the wiper comprises a dual Wade wiper 
(210:212) having a pair of wiper blades 
(216,218:220.222); 

5 the wiping step further comprises wiping the 

face plate (350) with the second Wade 
(216:220) to contact said one nozzle (352). 

12- A method according to any of Cfaims 6 to 11, 
10 wherein: 



25 



the nozzles are arranged on the face plate in 
plural linear arrays (354,355). with adjacent 
anBys separated by a nozzle-free regbn (356): 
IS and 

the wiping step comprises the steps of wiping 
at least two adjacent arrays (354.355), and 
allowing ink residue to escape into the nozzle- 
20 free region (356,358). 

PatentansprOche 

1 ^ Eine Wartungsstation (200) zum Warten eines Tin- 
tenstrahldrucktopfs (34; 36) einer Tintenstrahl- 
druckvorrichtung (20). wobei der Druckkopf eine 
Rachenplatte (350) aufweist. die eine Gruppe von 
tintenausstoBenden DOsen (352) def Iniert, die sich 
durch dieselbe in einem linearen Array (354. 355) 
30 erstrecken, mit folgenden Merkmalen: 

einer Plattform (214). die in einer Wischrich- 
tung (362) entlang der Unge des linearen 
Arrays bewegbar ist: und 

35 

einem Druckkopfwischer (210. 212), der durch 
die Plattlbrm (214) getragen wird, urn die Ra- 
chenplatte (350) parallel zu dem linearen 
DQsenarray (354, 355) zu wischen. wenn die 
40 Plattform (214) in der Wischrichtung (362) 

bewegt wIrd. wobei der Druckkopffwischer 
(210, 212) eine abgerundete Wischkante (240) 
aufweist, die im Gebrauch mit einer DQse (352) 
In dem Array zusammenwirkl, um Tinte aus der 
45 einen Duse (352) in dem Array durch Kapillar- 

wirkung dochtmaBig zu Ziehen, und wobei der 
Druckkopfwischer die dochtmaOig gezogene 
Tinte zu einer anderen DQse in dem Array 
(354, 355) bewegt, um jeglichen Tintenrest, der 
so benachbart zu derselben ist. zu lOsen. 

2. Eine Wartungsstation (200) gemaS Anspruch 1 , bei 
der der Druckkopfwischer (210, 212) zwei Wischer- 
Wlngen (216. 218; 220, 222) aufweist. wobei die 
55 WischerWinge. die zuerst auf die eine Duse (352) 
trifft. die abgerund^e Wischkante (240) aufweisl. 
die die Rachenplatte (350) wischt. und wobei die 
andere WischerMinge. die zuletzt auf die eine DQse 



13 



EP.QQQ673772Jfi!e://\Wcy^ 



Page.14pf28 



25 



EP0 673 772B1 



26 



(352) trifft, eine winklige Wischkante (244) aufweist, 
die die dochtmdSig gazogene Tinte und jeglichen 
geldsten Tintenrest von der Ffdchenplatte (350) 
neben der einen DQse (352) und der werteren DQse 
(354.355)wischt. 5 

3. Eine Warlungssiation (200) gemaS einem beliebi- 
gen der vorhergehenden Anspruche, bei der der 
Wischer eine Wischkante aufweist, die eine Wisch- 
oberfldche (230. 232) aufweist, wobei die Wisch- io 
kante ferner einen Austrittsdurchgang (234, 236, 
238) fOr Tintenreste aufweist, die durch die Wisch- 
oberfldche von dem Array weggeschoben werden 
sollen. 

IS 

4. Eine Wartungsslation (200) gemaS einem beliebi- 
gen der vorhergehenden Anspruche. bei der der 
Wischer mindestens zwei WischerWingen (216, 
218; 220. 222) aufweist, die beat>standet sind, urn 
eine innere Region zwischen denselben zu definie- 20 
ren. 

5. Eine Wartungsstation (200) genndB Anspruch 4, bei 
der 

25 

die Klingen (216. 218; 220. 222) jeweiis gegen- 
ut>erliegende nach innen gerichtete (246; 228) 
und nach auBen gerichtete Oberfldchen (242; 
226) aufweisen. wobei die nach innen gerichte- 
ten Obertiachen jeder Klinge hin zu der inneren 30 
Region gerichtet sind; 

jede Klinge (216, 218; 220. 222) in einer 
Wischkante endet, die eine abgerundete Ober- 
fldche (240) aufweist, cfie mit der nach auBen as 
gerichteten Oberfldche (242; 226) vertxjnden 

ist; und 

die Wischkante jeder Kflnge (216, 218; 220. 
222) winklig (244) zu der nach innen gerichte- 4o 
ten Oberfldche (246: 228) endet. 

6. Ein Verlahren zum Wischen eines Tlntenstrahl- 
druckkopfs (34; 36) einer Tintenstrahldruckvon-ich- 
tung (20), wobei der Druckkopf eine Fidchenptatte 45 
aufweist, die eine Gruppe von tintenaustoBenden 
DQsen (352) definiert. die sich durch dieselbe in 
einem linearen Arr^ (354. 355) erstrecken. mrt fbt- 
genden Schritten: 

50 

Posftionieren eines Wischers (210. 212) urn die 
FIdchenplatte in Eingriff zu nehmen; 

Wischen der Rdchenplatte (350) durch eine 
Relativbewegung (362) des Wischers und der 55 
FIdchenplatte errtiang der Ldnge des linearen 
DQsenarrays; und 



wdhrend des Wischschrrtts. dochtmdBlges Zie* 
hen von Tinte (370) mit einer abgerundeten 
Wischkante (240) des Wischers (210. 212) aus 
einer DQse (352) durch KapilianMrkung und 
Bewegen der dochtmftBig gezogenen Tinte zu 
einer weiteren Duse in dem Array (354, 355). 

7. Ein Verfahren gemdB Anspruch 6. das ferner wdh- 
rend des Wischschritte und nach dem dochtmdBi- 
gen Ztehschritt den Schrrtt des Wischens der 
dochtmdBig gezogenen Tinte neben der einen 
Duse (352) und der weiteren Duse (354, 355) von 
der FIdchenplatte (350) mit einer winkligen Wisch- 
kante (244) eines zweiten Wischers (216. 21 8; 220. 
222) aufweist 

8. Ein Verfahren gemSB Anspruch 6 Oder 7. das ferner 
den Schritt des Schmierens der FIdchenplatte 
(352) unter Venwendung der dochtmdBig gezoge- 
nen Tinte aufweist 

9. Ein Verfahren gemdB einem betiebigen der AnsprQ- 
Che 6 bis 8. das ferner den Schritt des Ldsens von 
Tintenresten. die auf der FIdchenplatte (352) ange- 
sammeit sind, unter Verwendung der dochtmdBig 
gezogenen Tinte aufweist 

10. Ein Verfahren gemdB Anspruch 9, das ferner den 
Schritt des Ermdgiichens aufweist, daB Tintenreste 
durch eine Ausnehmung (234) in der Wischkante 
austreten kOnnen. 

11. Ein Verfahren gemdB Anspruch 6, be! dem der 
Wischer 

einen Do^lklingenwischer (210; 212) mit 
einem Paar von WischerWingen (216, 218; 
220. 222) aufweist; 

der Wischschritt ferner das Wischen der FId- 
chenplatte (350) mX der zweiten Klinge (216; 
220) aufweist, um die eine DOse (352) zu kon- 
taktieren. 

1 2. Ein Verfahren gemdB einem beliekxgen der AnsprO- 
che6bis11.bei dem 

die DQsen auf der FIdchenplatte in mehreren 
linearen Arrays (354, 355) angeordnet sind. 
wobei benachbarte Arrays durch eine dOsen- 
freie Region (356) getrennt sind; und 

der Wischschritt die Schritte des Wischens von 
mindestens zwei benachbarten Arrays (354, 
355) und des ErmOgiichens aufweist, daB Tin- 
t nrest in die dPsenfreie Region (356. 358) 
austreten kOnnen. 
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Revendications 

1. Station d'entretien (200) pour Tentretien d'une X&te 
dlmpression k jet d'encre (34 ; 36) appartenant k 
un m^canisme dimpression k jet d'encre (20), la 
tdte d'impression ayant une plaque de face (350) 
qui d^init un groupe de buses d'^jection d'encre 
(352) qui ia traversent en un groupement Iin6aire 
(354, 355), comprenant : 

une plate-forme (214) mobile dans une direc- 
tion d'essuyage (362) te long de la longueur du 
groupement lin^aire ; et 
une radette de tdte d inpression (210, 212) 
supportde par ta plate-forme (214) pour 
essuyer la plaque de lace (350) parall^lement 
au groupment lin^aire de buses (354. 355) 
lorsque la plate-forme (214) est mise en mou- 
vement dans la direction d'essuyage (362), la 
radette de t§te d'impression (210. 212) poss6- 
dant une ar§te d'essuyage arrondie (240) qui 
coopdre en utilisation avec une buse (352) du 
groupement de manidre k aspirer I'encre de 
ladite une buse (352) du groupement par capil- 
larity, et la radette de X&ie d'impression ame- 
nam renae aspir^e k une autre buse du 
groupement (354. 35S) pour dissoudre le 
r6sidu d'encre qui y est 6ventuettement adja- 
cent. 

2. Station d'entretien (200) selon la revendication 1, 
dans taquelie la radette de tSte d'impression (210, 
212) comprend deux lames de radette (216. 218 ; 
220, 222), la lame de radette qui rencontre la pre- 
miere lacfite une buse (352) ayant une ardte 
d'essuyage arrondie (240) qui essuie ia plaque de 
face (350) et I'autre lame de radette, qui rencontre 
ladite une buse (352) en dernier lieu, ayant une 
ar§te d'essuyage angulalre (244) qui essuie I'encre 
asplrde et l*6ventuel r6sidu d'encre dissoute sur la 
plaque de face (350) dans la region de ladite une 
buse (352) et de ladite une autre buse (354. 355). 

3. Station d'entretien (200) selon une quelconque des 
revendications pr^c^dentes, dans laquetle la 
radette poss§de une arSte d'essuyage comprenant 
une surface d'essuyage (230. 232). Tardte 
d'essuyage pr6sentant aussi un passage d'^chap- 
pement (234. 236, 238) pour que le r6sidu d'encre 
puisse dtre 6loign6 du groupement par ia surface 
d'essuyage. 

4. Station d'entretien (200) selon une quelconque des 
revendications pr6c6dent6s, dans laquetle la 
radette conprend au moins deux lames de radette 
(216, 218 ; 220, 222) espac^es pour ddfinir entre 
eltes une r^ion intdrieure. 
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5. Station d'entr tien (200) selon la revendication 4, 
dans laquetle : 

les tames (216. 218 : 220. 222) ont chacune 
5 des surlaces int^rieures (246 ; 228) et ext^rieu- 

res (242 ; 226), opposdes, tes surfaces int6- 
rieures de chaque tame faisant face k la region 
int^rieure ; 

chaque tame (216, 218 ; 220. 222) se termine 
10 par une ardte d'essuyage ayant une surface 

arrondie (240) qui rejoint la surface ext^rieure 
(242 ; 226) et 

I'ardte d'essuyage de chaque lame (216. 218 : 
220. 222) se termine en formant un angle (244) 
15 avec ta surface int^rieure (246 ; 228). 

6. Proc^e pour essuyer une tdte d'impression k jet 
d'enae (34 ; 36) appartenant k un m^canisme 
d'impression k jet d'encre (20), la t§t6 d'impression 

20 ayant une plaque de face qui definit un groupe de 
buses d'^jection d'encre (352) qui la traversent en 
un groupement tintoire (354, 355). comprenant les 
phases consistent k : 

zs positionner une radette (210, 212) destin6e k 

attaquer la plaque de face ; 
essuyer Ia plaque de face (350) par un d^pla- 
cement relatif (362) entre la radette et la pla- 
que de face, sur la longueur du groupement de 

30 buses tin^aire ; et 

pendant la phase d'essuyage, aspirer I'encre 
(370) avec une ar§te d'essuyage arrondie 
(240) de ta radette (210, 212) d'une buse (352) 
par capillarity et amener I'encre aspir^e k une 

35 autre buse du groupement (354. 355). 

7. Proc6d6 selon la revendication 6, comprenant en 
outre la phase consistent k, pendant la phase 
d'essuyage, apr^s ladite phase d'aspiration. 

40 essuyer i'encre aspir^e sur ta plaque de f^ce (350) 
dans la region de ladite une buse (352) et de tadite 
une autre buse (354, 355) avec une ardte 
d'essuyage angulalre (244) d'une deuxidme 
radette (216. 218 ; 220. 222). 

45 

8. Proc^dy selon la revendication 6 ou 7, comprenant 
en outre la phase conslstant k lubrifier la plaque de 
fece (352) k I'aide de I'encre aspirde. 

so 9. Proc^dy selon une quelconque des revendications 
6^8. comprenant en outre la phase conslstant k 
dissoudre le r6stdu d'encre accumul§ sur ta plaque 
de face (352) k I'aide de I'encre aspir^e. 

55 ID. Proc^dy selon la revendication 9, comprenant en 
outre la phase conslstant k laisser le r^sidu d'encre 
s'^chapper k travers un dvidement (234) pratlqud 
dans I'ardte d'essuyage. 
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11. Proc^6 selon ta revendication 6. dans lequel 

la raclette cx>mprend une radette k deux lames 
(210 ; 212) qui poss^e une paire de lames de 
raclette (21 6, 218. 220, 222) ; 5 
la phase d'^suyage consiste en outre k 
essuyer la plaque de face (350) avec la 
deuxi^e lame (216 ; 220) pour entrer en con- 
tact avec ladite une buse (352). 

10 

12. ProcM^ selon une quelconque des revendications 
6^ 11, dans lequel : 

les buses sont agencies sur la plaque de face 
en plusieurs groi^sements iin^aires (354, 355). is 
les groupements adjacents ^ant s^r^ par 
une r^ion (356) exempte de buses ; et 
la phase d'essuyage comprend les phases 
consistant k essuyer au moins deux groupe- 
ments adjacents (354, 355) et k laisser les r^l- so 
dusd'encre s*6chapper dans la region exempte 
debuses (356; 358). 
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